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(54) PLASTIC WORKING EQUIPMENT AND PLASTIC WORKING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve a problem that in 
the conventional plastic working method for a material, 
since the formation biased in a fixed direction is 
occurring, the plastic work has to be conducted 
repeatedly by changing the direction of the material in 
order to obtain an isotropic crystal accumulated with 
strains, which brings about a troublesomeness of the 
operation. 

SOLUTION: On an innerface of a cylindrical channel 1 1 t 
a plurality of barrier bodies 13 are provided so as to be 
asymmetrical in the axial direction, and a working object 
metal material 22 to be plastic-worked is press-put in 
the channel under heating. Since the plurality of a barrier 
bodies exist, the effect the same as a plurality of time 
plastic workings is obtained by a single press-in 
operation. Furthermore, since the barrier bodies are 
provided asymmetrically and the directions of the 
stresses applied are different, the displacement of the 
crystal becomes small. 
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^rtcct^x*#*tt»uBd»»x***w«^ r ; rttfcis 
Hrtr^»*attox»7a--*0ffib, £ss&*w 

i wm 2) / < «; r ** ni u fcim* 3 > ^ 
4B*>6«apx»*ffiAL, R»tox»*«iffiu t^as 
tifc^ »; r f*r«teJE s titcms * 9 a 5 -a- a isrsr 

^cc u/cis^iB 1 ccBBisoffittftixKSfc, 

x«-en6(Dffl^if -c^^if^Ji 1 x&*2 Kiatso^tt 
flpx^g e 

[i»3|OH4 ] fflso^y rf*©*s>ft < <b fe 1 ffl*fifi* 

[ wsbi 5 ] stt^>ft o^ssrt oaaixwowflia 

ft «aoxtt 7 d - * »jdw « <fc 9 «c 0 few** 1^64 
* x <dc > cciatt©an4«ix$ss. 

y T <** B« 3 > ^ »r® « r#*Wfe i ft 4 J: 5 CCR« 

u/ci^x^<D^ttttin^H<DMiaiifeK©— 6 , 
winxtttEEAu w^x»<D»a«cj:g, rss* 

t^xtt©aMHjnx*fT5 ci^wit^m 

HCcNtctt #ttft fc ft 4 cfc 9 KKS L fcJHRO'1 V 

i^o/ci^<D^>^+%w-r^Mi4»nxsia<D, tr 
El»0^7>^tHKc t Kanxwa^s-ttwi* 

4>ft < <t *>iwe«ftix*#*«jE^ »; r 

#£^;t SCt S^X»CDfflttftIX*tt. 

[»*3I8 1 flPX*»IB. »BXtt«ttBrfT 5 cfc 9 tc 
L/cit*3S6X«7 (cEtt<DaittftIX*tt. 

[^WOPfflftl^W] 

[0 00 1] 

[»W©«TS«8WMF] *RWtt* ffltt»IXfc:<fc9£ 
llO^#I«*i|W^jeS*i»ffl{bft £^CDlUiimiO 

[0002] 



(2) #^2 0 0 2- 1 0 2 98 2 

2 

Cfie3fe©a«] fi^<Dffl4ft]Xtt. ttflDXtttcEEH. }? 
fflac«l»*©*C»lWX*JtcrciCCj:»)fftoti, BE 

U < ftt»««aiR»lft £CC J: 0 «WBR*tt*lft< 

««#tf *>ti s o se o -c«naatt»ixtt«r «uc*i4t* 
«ta*6nftc>. 

[0003] fs*. «ka*»px€:ifii/rtea(DeRaB{t4 

HttCUfcf ItBSStltl^S (W^-KF.j.Hunphr 
eys,P.B.Pranqnell and R.Priestner, "Fine-Grained A 
Hoys by Thermomechanical Process inq", Proceedings 
of the Fourth International Conference on Recrysta 
llization and Related Phenomena, edited by T.Sakai 
and H.G. Suzuki ,1999, p69)<, 

[0004] «}8ES:iKccH*snfc*ttixS(D5 W 

20 4lTl^6o C(D^P"fe^ttECAE (equal -channel -an 
qui ar-ext rusi on) a-fe X <h Pf «ft , Eft X«<ffll4 U 

tSttJXtt^^ttttlX^-S^ffir*^, 5*»DX^J:0^ a B a 
tt/jnx? nftitttoxwcctt^ *[fii«:tgo/c&T-©as*ffl{b 
/ca^tcti, Mi4ft9o®rM»nxWcD*[Sj^^>ft< <t^>4 

30 5 C <b P301&C Z . Ho ri ta6> CC £ 0 ^ 5 tl X 

[000 5 ] COECAE^n-feX*BI3Ra c ia4(cS 
•^^t^t^o HSWECAE^P-b^tCttfflpJfiBft 

$4 10fiiM<DSL/*craPT^^>f^ + ^f*-f 3*^K 
$titl^, CCD^-Y l*ttB»bft*i6, ^^>^^- 

(H7ni«) ^ffifflL/rfi^^<D«orax«4 4Miaiap 

-r&^^i-t^fw 3©JBt«(cj£i;'rB4Cc^-rj:^cc 
[0 00 6] 

or, — S^cciBofcttToaiNOft^iBc*. fir 
El 4 <DjKS8CC* €>«flaXW 4 KI«C*tJlD**4lr»tt? I 
SilS^^finA'Si, lCDffJffi©»P»5^6S3Mt»l 

50 xsnfcttftiitte iuraioasti*. c<D-f>mc& 



3 

i^t£»nx $ n/ctsmxttccttfra! o fca o — s^isi «c 

ftfcfsafcawcra:, aanx*t©:frfii (fits) **fks# 

i*aoTjfflHnx*ff5£**s*s. 
[ooo7] coi^ccfreaECAE^p-fe^ttffAS 

XS«: <fc 0 iTOKS^StttoXtttc^a. 6 ti « 4 9 M 
>"} A(D <fc 9 CcaE»tt3WBC»»»"Ctt, HlMhtUi-CStt 

[0 00 8] jgtca»nxtt«:##sti42*«*tf4±* 

S«*Wtitf^^SRT?Wtt< , ttiPXttOfflifiCCJCBD^ 
E*jW-5r#4C&#a*tA>. «(2©ECAEttr 

r»iJ?r4y-/ + + t^-f 3©*««:8E<br*fcae>, » 
^4*m*ffltt*oxr»SC4ttHKr*4. C<7>cfc*> 

m^^mom&mn u fcad»x«*»* c t a*m»ffnt 
* b < 5iTOx«^»pxffl =j > *>nauciK o ffl-r 

*i»t»a**^»i»{i*»**'r4aftixw*»* 
c ^ #r * sat^x«gBR^»ttflpx*i56*ii«-r 4 
c££aw<t-r4<, 

[0 00 9] 

[«H*JS9«-4fctf><D*R] *«HB. m*^>^ 

©*«8fictj»»*»wJi«a s *r mmwutti 9 ga 
ttix»*fri3^< y rttccjgjtts t*:4 c 0 , 

-*#*U *«E**tt8Bt«taX»rtCc«ffl-r*Ci 
*#»i^4»MX»©ffltt*X«IB, 

Mftfft£&4J: 9tcSB0A:a»nX«cDStttt]X^acD 
MaStf4X«T^r4£ai£*»r* WBattttPXWCC 
[0010] «T*»l8*»ttK:Si?8r 4. 



(3) ^200 2- 1 0 2 98 2 

4 

f4»PX©*f*4tt4»ftIXtttt, TJt^-^A, 7^ 
«£aiBHt£«!> -fe^S***. tfiflgRtftta 

9tt*m*6«»anx«*» (Wnx») * % s?tt/rax 

^<DSfEffi«:ffA"r4. &^';r*»fSH*3>f'^«ft 

>^^<Di*usccffA3 h&»toitttt, ae-* y r 

[0011] -euTfrtB^urttttisiRffii^snrci 
4fctf>, fraatt»nxw«*^< yr*t ©sane & «: c © 

rtCcfflXA3tf4C<t&< v tt»DX»CcEnttl3ti4CB^ 

ax&A«£ji4c<k*sr*4. ccri3ij^>ftiRi 

i*. C<D^^yrW4ISt«3>r-^©rt®Ccgf-r4<J:9tc 
RK3ti4^ »^';7»tt(«3>fti- flWBBL 

r*>. x««W3>^fc*»bfca«cK^u-c*>. * 

40^ «^PnX»ftffitt©f«Bt»tt n > f-^P^®tc^«?PJ 

[0012] xc<D^yr<*tta»nxt*<b«)J4u«n<D 
*rt«**H«tT**6, tt^yr*<t<D««ccj: 

SlffcO -T 4C 4*i«cl>J: ^CclBJS-r 4C i^S* 0 

40 <. «ittf^yr»<03-^-KffiS"r4SW»«:fli^a 

j«ft*#0r»X»*<DajJDX»<DJMS^P^ihT4o IE 

ccis^ y r (*«ttx*tm<D«*axt^Rjf 4 c 

^fSTT 4. *>< y r*tt«!BXW4 Rl£-l*-r*»otjfflp 
Xt*CC»*T4iBti4**-rti«. 4*©J:9****4-C*or 

[0013] tt*j*i8?B'c«ffl"r4aftix»*janxw«: 
«ia^#ttx«nett«©ii*<3!)»«*w o -c ^ 4 c £ 
#a*i/<, apx«cc*>a«i©»KiBcxB**i«cifi 

50 C>Kat)«rfTC^ , r^)BK4T4C biffi* bi<>* 



5 

maxmt vxnhti. mz.imvtim&PiffiViim-c 
mnxttWTvoBWw ■< xi,cm o k < < ft .ton 

©BtjgpffiU 0 f&SB<!J«cA# &l£**lOAtitfJl< . c ft 
£iti£-r * fc«>(c tt. Mil B&ftQBtttEKifliaBftE&iE 

^*iais-rn«ac». cwj^fttstssc-r^i, joxs 
cc< <ft*. 

[ooi4] ^»©/<yr<**KBLr*»< i^©^ 
flnxttcsEA©^^ mLumzn o ©£ ^m^<o^ 

X«©#-[h1©IIAK: J: 0 Bf5E«HS©a«t ttlXS titcm 
rniM^^t^m^ta^. U*>L#— 0©EEA«c 

J: £ ^ttflnxaffl-C- «3f 5e©i|t14*n# 6 ft ft I > t§£ tt v 

f*#59H 3 ft x y r «CE^3 * J» A a ffi e> IT c £ (c J: 
<9> 1S»ll©aittJBX*!ffll*SW3ttr*>a<. c©*§ 
^KttMJCffittttlX^) * 0 SfS^^k^ittf U . Br5£©1$ 

tt©»x##f#6ft*„ 

[0015] fS«3>^©ffiK"1>ccv{yrflc*siag3 

«. jrax*f^©wxi!tt(^ccy5--W4?rffiffl-ri.o 
cc^-tt^gmiax^softc^c*, tsjraxw 

as^ tfcftn»*©t*ftix«*''« y r mix y rtw 
cct? o m u 3^oiri2ss88©f»gffi(ciE d tcrn-mcm? 3 
■tt4f8*ii**w*. u*»Gc©5^-tms#*>^yT 
»ias»Lrat«iox*«w<&fc«>. jjnx*fm©«Jjnx 

4. i*teftixwiisj^xtt^^-5fc^t4ftax^frt?jn 
[0016] *#6W"CBm— iHi©*nx*fiij*jjaxw©t8f 
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6 

tmffi^cDK.AlcJ;*) . Mx.l*ee*©ECAE^D-fex 
©ti^©<H3©EAJI!ffll*««H» 0 iET ©i PI??© 

#jma 5 f#£ft&„ fit-c»r#— ©fflmflnxjciopjf^©!^ 

tt©tt»IX*Wtfl 6n5 C i*** •) . XMKUi— ©JEA 

Wflnx^^iiiis o ig-r c t (c«t o «ft fcttffe©»»ii*t 
*if#e.n. c©^oiiuiHi85t«ee*<i:OiiAHcfi<}tpx 

-sk»dx« A«f# e> ft £ fcw -eft < . ; n* y r f*©$s^jfct*: 

Cc#t* L r I > S ft 
[0017] :&Cc:£^K<fc£1&»X#©^i&raX©iI 

Wftmo* y r#(D£. Tffirtiifc/^ y r ft©?ri3:S l 

fclii^n > -f-y-{CEI©Sfflil^<E>^XW€:lIA O r ^WJ 
A>6^tt»X*SSL/c«;raXltf£!R<3 ffl-r*7 ; ^«:^L 

20 ft^gp^- (*(c«En**t») (i^gfl^x15^©^s/J^gl5«■©^ 

[ooi8] co^rtvz&mL-c. &mtfi&& 

30 ?iti^^-t±-r. -^©i54«rr.^©<B?r«RFb. sax® 
© #ji©^«fitb^Dj^-c*€, (2-3<Dmwfim 

® 1g^l^;=l>7 : •y-i#)sl©«fiiffi«3iK^iaMffit , ^> 

40 [0019] J! (CIS 1 •C«Suj^©jl { 3 >-ry-©?)S 

Xft B C DtJjZZB CiiBC D €r^22i T S^fiflH 
#ffjT?*£;-{yTf*(D&^U |S]^C=ft?IiSB' C 

cx-tffir* ^s. y rft(D(c*t-r -s^- y t<*©©.-^d ' 

teZD' CI' =a/2<>;ftefi^-(6]feSCCiEg3ftT 
0. y-c y Tf*®©U.'^.C <t-€-ft(C|fiJ*>t,>^5 3>7=-^F«3 

so sar©Sififfi«*t lt-r*. 
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7 8 
[00 2 0] mWi^n (3!Wr*SW5«Wffi) 4ffl^ * H. BK8Sr3' • ■ - ««lv©H!»»tt^6««ll 

A. ««I - • -Hfft&tt <*SBB««) I - ««m' • • -HftaWiifTS (3>^WSCC 

B. 3?Bf»lir 1 ■ • •««I*60ABl3Wc©Ii±T? WttMii) 

iw\ r i«c»9iMt^3ii»fcJ:owiiw**«*. «n' oa»«ticcg£t>49Wffl*ar. r2' cc»s 

D. S9Wr«l?r2 • • ■ ««lir*»ttWi*«Ai4Bl3W 10 t\ WBr«l#r2' *6*lfc^rr ccm^^-c 

4»»n**-r. r 2cc?s j 5jas^a^ccj:o^ii«3? 

l. iwwrr ■ ■ -««ir 

E. ««iii ■ • -Hl»»»*ff5 0>?-:J-|*3gCc¥ H>WJSWf«***W. WT ©IHtt*ttK:*to5*J* 

F. S3»r^l?r3 • • -««in ©£BWC<Dffi±r» «£ a 

To r 3 cc?s^ a&Hittccj: 9£fR»j«K£*«a [0022] ^cc&««x»»»n-e^iH*i»4S*tc 

[0 0 2 1 ] G. ««IV- • ■fflfls£«fr4ff5 <'<!IT 20 a. «figlI«llRyir tPHjfr 

tcwjmw-c&mz&m? z ) * d «: & a . 

£ ir = (2/3 1/2 ) xin(t0/tl) XE (3 1/2 /2, a) /sin a (1) 
CCTE (3 1/2 /2. a) /sin a tt«n«#©fflr *& fin' »«J«II<D¥«i«S2*K:«L < . #CS£tta. 

£11 = fin' (2) 
[0 0 2 31 b . RMaSMM^ffll 1> r 2 , r 2 ' ★^MBrS^Ti , Ti, r, ' RtfTi ' W^<0<fc^«C 

nM«3?K*i?ffir 1 > r2, r2' sot r *ecr>¥* (3)-e#*e>ft£«, 

Tl = (l/3 l/I ) x [tan(a/2> 3 (3) 
J?»r»!HBr2, T2' ROT 1' r®¥$8?»rS* <r CC^FL < (4)T«6hS. 

r 2 =r 2 ' =r t ' =Ti (4) 

JWr«WHr3-c©Wiai*r, W35 (5jr#*6ti ♦ 

T 3 = <2/3 1/2 ) X Ctan(o/2) ) (5) 

r 3 ' = r 3 (6) 
[0024] d. ««ifr6ffl§gr rgcg^gjM^ * * ) T^tlSfi-W&fi* £ cdi-T £ t , ««in?<DS# 

£cd= (4/3 l/2 ) xinCt0/tl) XE (3 1/2 /2. a) /sin a (7) 
ii) PfflttlWr«Wfflr 1 . T2. T2' SOT 1 ' © ★#TS;<D<fc SCCffffiTSS. 
g#<Dfn%esp<b-r5i, 55 (3)£3; (4)<Dfl]rt>e>£sp* 

esp= (4/3 1/2 ) x CtanCa/2) J (8) 

£P = (4/3 1/2 ) x CtanCa/2) ] (9) 
[0 02 5] yctCCtie>(Dffi^6»S*©te«l£sum ♦ST 4 i^(10)(DJ: 5 Kfr -So 

esum = (4/3 1/2 ) xin(t0/tl) XE (3 1/2 /2, a) /sin a+ (8 
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/3 1/2 ) x Ctan(<z/2) D 

<b, «n«» (E (3 1/2 /2. a) /sin a) ©ffl« 
1.005 itt*. ^-LTlnCtO/tl) =ln (1/0.75) =0.29 
~C&£o S£oT£Sum = 0.67+0.fflL=1.48<h&*K CO 

[0 0 2 6 ] Kffi«^*#99^r *S®ttIXr©S#tt 
»4.6CC*BSTSo ftoT01<D^fl/®fflfc^X4 4 
@»0igrct. W*«'*y7f*<D»«:4fi<!:U 

(H^BS) * l paaffltts-ttsciri^c^* 

[0 0 2 7 ] 

®r®0r&£ o 82 a j&>6 2 c CCm-r»flOX*t<D^ttJP 

ISO, ^ia^ia04>*Si5©±ffi«^«^iKPaL/r, Hu 
KWttra >^l2i— f*^3n/cHftttW©2 MO/* 

[0028] xMia^KrL©**SB©TWJcc«^^atrffl 

f^c 4 fl©^ < y r ttiaPUE s nr i » * 0 Suffix < y r 
r»«sn, »x»*oajnxt*^a«*^A«ci»j:5 

[0 0 2 9] ft|gftRSK3SllrtSPcD£fflCC«, 02 a (Co* 

CCffi o r ffitt S fiEOC W>W Sti. &75>*J> + 2Qsl (DfflHi 
ffi20b jPfflB4 fflO'* 'J Tf*i3**RK 5 n/cSBSrtCC^ 

U HCCffBEB23b*WT4»2^>^ + 23aCC<t0 
t^X»22*EALr^TXtt*»Tr»tH*0X*tT 

5o 
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(10) 

[0 03 0 ] ^2^^>> ; ^23a^:J:^JEArM»aXW 

22«. ifi2b ccTsrTWJrtSffi^^fflijo^ y rf*i3 

{4un^/c«t>, »x»*o»»nxt*22ttftiBtt«BBii 
rt©±i£#*»»rrs. swwxtt22W«i*r±«rt»m 
<D^ffliJ<o^*yr#i3K:ffi«iur, ftStttSSSurtor* 
i»**»-r*. jgcc»nx*f»©aunxtt22«5ao©2ffl 

10 flDXt*22tt^ 'J T*l3SV1»tt3 >^^12(D?*8Surtffi 
tC*fj£ Ltc&mc&B?Z> (12b), 

[0 0 3 HB2 b®tJW*>&*i ?'^>>> + 208i*m 

»Dx«22**r»ifiiccwi£o&*se)^tt-rs- ccomcm 
«ofcaaoxw22ttiia»^ y r#i3cc»« ur ae» l 
^'yr<*i3i©Sft4^TL//c«»n 
Xtt22«Hccfi^cc»«6or«Kii(OftS6cS)l!lsO't: 
fl{»snr^«jcE)»ttK:RS (H2c) . c<DBWc*5 

-«f*21t3:H2 cCC^-TJc^aj^ttKlRS,, ttfc, CCD 
20 B8CC»2:/^>^*23b <hHl 7*^>t>^20a©fBS<D 

CC^^D^t^^^C-r^Ccb^Sl^U^o CQ<fc5 

cc»nx«*c[>i*aixW22tt^< y rwx^c^^a^t^m. 

[0 0 3 2 ] L^UC©*-<0*Piaccj:-sattftIXT? 
^X^*<D^XW22«+»^14*W#3tl^^ 
ti^ia*. fflgJS2 ^>^*23a*^fiJK:»tt3i* 
30 H2 b«cSTJ: j 5«c«ajX«22Cc^JB*f=t#0, JgKSI 
l:/^>t? + 20a*:6:#fr{c»163tt£. cntcj:0fln 

xwftottMx^wwffi'* y r f*i3tccfc 

MCcWtt^r^i-r*. 02 b £02 c<DXfI£<J*g 

0»««3ig-r<fc. ax»*©»aixtt22cc+*tt«Fa*« 
ftis^Kii^eaxowL-cfisoffl^ccffiffl^ 
^r^o c©»oiioxg*sasr*i»-&'rfe % ttftix*t 

a<. Mi4Jax^»f"c^^>o 
40 [o o 3 3 ] ttfccnsroitt^-cfe^^cfc^cc, * 

JOttB»©attttIX*jSrB. «ttXW22KWrft<. 
y^-tmat^'J T»i3CcJ:59H4aiX4SWr, b^t 

z&m-rz <fc**(D»trax»«^^fcH«x«*n«ca 
i ^» Jnx*t *» 4 c i *«r # * . x*ius««"c» ^ ^ 

[0034] x*jat»jBi'Ctt, nmviffi<mfo<D±mR 
so crFWtc^accfea-r 4 4 m<o>* y r f*cc j: ^^tt^px 



u 

-r. m«3«©^y Tf*#-e*i-e*-i#i2o • -r-ogtn 
/c»#tt*:iea4 L/c o . 4 y r f**5-en-en^9o 

[0035] 

[#MH©8*] Bitt=i>7-^©tjS8S«:MJJDX 

UTtt«:Sj»3-tfse4«:J:»j. flBtta>f-^rt«:iatt 
3>f-^tKffirtr*>!*^j:«*nX«7 0-=&JgfiSU. ^ 

^**wettHnx*trt«:«ar4c 4£#ifc4-r&& 

fta»©ffl4*IXSai <M*2R1 ) -C*4. c©^ttttl 
Xf6B**«L/-CtH)0Xtt©att»IX*tT9 4. 

s^©« •) #4>ft < * o . t£<tm<DWxa:Wfi& e> 

©s*a*w-r -5tSJtinxM*»s ct^-cs z>. 
[ o o 3 6 ] -e ox^mva. Ttt£s&gLfc<if 

«3>^^©-^Fffl*>6aflnX»*EAU. ttttttQXfeT 
*ffHJU RHStifc'<yT#r**^$ftfci^*iMja 

©ECAE»DJ:^K lXSCi(Ci1-^«cm»3mi/. t£ 
tta»©ffi****rWEEA"r 4 4l» ■» WWBttXIBt 
!&£4-r*C4ft< . ^SM**HfcB'C*-5. ^'J7* 
©JBtttt. £ffi<«*. *flBJBttXtt**i6©ffl^tMH* 
(CRB^3nftl,>*s (IS*5®3) . 8lAttftttJ?r«&Jffitt 
r«c. toISh*tttoX#*«*bttl>J:$«c*-SC& 

**a* xa»©^ y r f*©^ft < £ 4> 1 <i*fl8H* 

rJ>-?-^jSSS©rtBtc?S-7-C^J{injfi6£0-Cfe< 4 (19 
©*iaitt*H8Sr*4. 

[0 03 7 ] x^s^satrtt. WKa>f ^-©itiBrt 
©t£toXW©WMK: 1 tt<D75 £IS:B L/. 
>^ r 4 tWEKtta > ?*-«XBftf*ltK 0 gitt^ > f 
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*Wfflrtr*ffi;ft»JJDXlsf 7 a -=&JgjjXT-5 C 4 

S (M$q5) . C©te*HMb£tt. 7 7>y-fmi4X 

BJBtt3>f-^iWft*4t»l*PI#©»»***. »X*f 

s^narax****^ y T<*«c«Mf ntf {zv>mt*®ihz 

Etc a»©^< y rtozmrn 
ft ^ J: ^ kiss o fcttttnx** ©SBttanxKB©wia*K 
©— #*sa>e>. MJjnxM^rJiAu. igM»nxM©jptticc 
if). ^g^n/c^-yr^-cfSfiSsn/djitss^iiias-a- 
io ixs-ci-r-s^sie^tg-c. B?fBM»nx««c^fi^* 

*»JtH L . 9usE»XW©ffl4tJnX*tf -5 C 4 Sr^git 4 

[003 8] c©ffl*ftix3nffi*flWii Lraonx«©a 

KrMrtT^*f«*«cis:S3n-ci>a^y Tfl£tc«ft*Lrju 
xs**©a*nxt*©»Bawsoi s nr ^»fc*?i§a«fc o 
r firiatt»xtt©^tt»DX7!»^f bnt . »a*nxM4> cc 
ism^^BR-rs. -?-i/rc©ia^-©^g«^*yrit: 

©»-*>Jfct£CC<fc9S©etHg5-e#-S. HCC*^^ 

janx»*i*aKcBi») m-r c 4 ft < . mmmo^mnmi:^ 
^p5©u-rn-ctfo-c4>sc> (fusils) . 

[Hffi©BSmft!»W] 

[01] xws^^ju^Hj-rs/t*©^. 

[02] 02a~2cB, *#|BJK J; O^ttJDX^f 5 
-»©Xg£^-r«Sft»rffi0. 

30 [03] se^is (c «fc -5^ttMx©s«*^-r««g0. 

[ 0 4 ] 0 3 ©3£g©SR#f8!0rffi0. 
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